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is invention relates to gaining systems and, in 
particular, to progressive jackpot gaming systems. 
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[^•j Description of the Prior ArtC^ 
In progressive jackpot gaming systems, a program 
controlled accumulator accumulates an incrementally varying 
jackpot amount, based on a percentage of total game play by one 
or more players, playing on gaming devices that are 
interconnected with the accumulator. This incrementally varying 
jackpot amount is paid to a game player upon a game win. 
Generally, the gaming devices report coin-in and game-win 
information to the accumulator, which enable the accumulator to 
correspondingly generate the jackpot increments for transmission 
back to the gaming devices. 

Early progressive gaming systems usually provided a 
single large progressive jackpot for the interconnected gaming 
devices, with 1-2 percent of each coin played added to the 
incrementally growing jackpot amount. With a single jackpot, 
the jackpot amount was generally large enough that gaming 
establishment personnel would be involved in paying the winning 
player. Also, these early gaming systems typically had a fixed 
starting or base amount and a fixed increment percentage for the 
single jackpot and these values could only be changed by an 
authorized technical representative physically changing the 



accumulator content, such as by changing its program code. Such 
a change was usually significant enough that it had to be made 
known to and authorized by senior levels of management within 
the gaming establishment. 

These direct interactions with gaming establishment 
personnel at senior levels, provided a level of security for the 
progressive system. In particular, it resulted in jackpot 
information (e.g., when and for what amount a jackpot was hit) 
and accumulator access information (e.g., the identity of the 
personnel setting the jackpot amounts) from which an audit trail 
for monitoring the gaming system could be developed. Thus, the 
audit trail could be used to establish, amongst other things, 
whether a jackpot was false and whether the amount of a jackpot 
was correct (calculatable from the number of coins in times the 
increment percentage) . 

Because of infrequent payouts, however, players of 
th^e single jackpot progressive systems began to loose 
incentive and to play less frequently. This lead t o 
modification of the progressive systems to provide for more 
jackpots or jackpot groups with smaller payouts so as to be more 
frequent in their hit rates, and, therefore, more attractive to 
players. In these multiple jackpot systems, the amount of a 
jackpot related to the probability that the jackpot would be 
hit. Accordingly, the jackpots varied from very large jackpots 
which hit infrequently (e.g., every couple of months) to small 




jackpots which hit very frequently (e.g., several times a day), 
all being progressive jackpots and growing in size as a 
percentage of the coins in. 

Along with multiple jackpot groups, these progressive 
systems were further modified to permit the gaming establishment 
to externally program or set the system accumulator for the base 
jackpot amount and the jackpot increment rate. This added 
flexibility to the system and no longer required authorized 
technical representatives to physically change the accumulator. 
Furthermore, since many of the multiple jackpots were small, 
senior level gaming establishment personnel no longer became 
involved with jackpot payouts or jackpot settings. These 
changes in procedure, while dictated by the changes to the 
progressive systems, created new security problems, since 
jackpot payout and accumulator access information were no longer 
available for many jackpots. 

Another problem with these multiple jackpot systems was 
that they still possessed a degree of inflexibility in the way 
jackpots were set for the different jackpot groups. Thus, in 
these systems, each coin-in was used to increment each jackpot 
group and the increment for a group for each coin remained the 
same. This limited the mechanisms which could be programmed 
into the systems to stimulate more game play. 

Some types of multiple jackpot systems also experienced 
so-called "lock-up" which occurred when a large number of 
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jackpots were hit over a relatively short span of time. Thus, 
as the progressive systems added more levels of jackpots and 
increased the number of gaming devices connected to a single 
jackpot, the hit frequency increased and resulted in situations 
where the entire progressive system "locked up", due to many 
jackpots awaiting completion of their payout. 

This situation resulted from the use in the progressive 
system accumulator of a jackpot payout queue or stack which 
operated on a first-in first-out basis and which "locked-up" the 
entire progressive system when all stack positions storing 
payouts to be completed became filled. This occurred, even if a 
jackpot in the middle of the stack had been paid out, since its 
position in the stack could not be immediately cleared and made 
available to another jackpot. This caused the stack to 
"lock-up" the gaming system at a greater frequency than was 
desired. 

Prior progressive systems also utilized programming in 
the system accumulator in which routines for collecting and 
manipulating coin-in and jackpot-win information were executed 
during timer interrupts and, thus, outside the main loop. Since 
collecting the information required scanning of input lines and 
since manipulating the information required calculation of 
jackpot values based upon new coin-in data, the interrupts for 
these activities had to be lengthy. As a result, the time 
allocated to main loop routines was necessarily required to be a 
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small percentage of the overall time, causing non-interrupt 
routines to operate slowly. Also, modifications to the routines 
for jackpot mainipulation had to be placed in the interrupt 
based section of the programming* This made the interrupt 
timing a factor in the application running. Furthermore, since 
the timer interrupt was a function of the applications being 
run, the regularity of the jackpot scanning and manipulation was 
less than desired. 

It is, therefore, an object of the present invention to 
provide a progressive jackpot gaming system which does not 
suffer from the above disadvantages. 

Summary of the Invention 
In accordance with the principles of the present 
invention, the above and other objectives are realized in a 
progressive jackpot gaming system by suitable adaptation of 
system gaming devices and progressive accumulator. More 
particularly, in accord with the invention, the progressive 
accumulator is provided with a real time clock for use in 
identifying the time and day of reported jackpots. This 
information is stored in a jackpot history table with the 
amount, jackpot group and gaming machine associated with the hit 
jackpot. In this way, by accessing the jackpot history table, 
an audit trail of jackpots can be read out to verify jackpots 
and perform other auditing functions. 
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The accxmulator of the invention is further adapted to 
be accessible for certain preselected types of changes to its 
programming and data through coded, identifiable reprogramming 
devices whose identification is recorded along with the 
functional change being made or attempted. This information is 
stored in an accumulator history table and enables those 
effecting changes and, in particular, programmed changes to the 
jackpot amounts, to be identified. 

Furthermore, in order to permit greater flexibility in 
establishing jackpots, the accumulator and progressive system of 
the invention are further adapted to selectively associate 
coins-in with various different jackpots and to further 
selectively associate coins-in with different increments of a 
given jackpot. 

Additionally, the accumulator of the invention is 
provided with a jackpot stack in which positions in the stack 
can be cleared or reset immediately upon clearing of the 
corresponding jackpot at the gaming machine. Upon reset or 
clearing of a stack position, the stack is reshuffled to fill 
cleared stack positions, thereby opening up lower positions for 
subsequently hit jackpots. 

Finally, the accumulator of the invention is further 
adapted such that the programming routines for jackpot 
manipulation are all called from the main programming loop. 
This keeps the time spent in interrupt at a minimum. 
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O Description of the Drawings 

^ The above and other features and aspects of the present 

invention will become more apparent upon reading the following 
detailed description in conjunction with the accompanying 
drawings, in which: 

FIG. 1 shows a progressive jackpot gaming system 
employing a progressive accumulator in accordance with the 
principles of the present invention; 

FIG. 2 shows a representative jackpot history table of 
the progressive accumulator of FIG. 1; 

FIG. 3 shows a representative accumulator history table 
of the progressive accumulator of FIG. 1; 

FIG. 4 shows representative processing of messages in 
the accumulator of FIG. 1 for identifying coins-in with 
different jackpot groups and with different increments within a 
given jackpot group; and 

FIGS. 5A, 5B and 5C show the jackpot stack or queue of 
the accumulator of FIG. 1 in various conditions. 
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P^CpyCLvIc Detailed Description 

FIG. 1 shows a progressive multiple jackpot system 1 in 
accordance with the principles of the present invention. The 
system 1 comprises a plurality of gaming machines 2 each 
configured to provide multiple jackpot groups, identified 
schematically as groups A through D. The gaming machines 2 are 
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programmable type machines each having a main CPU 2A, 
programming 2B and data storage 2C, which together function to 
control the respective machine. Each machine 2 also comprises 
one or more communication ports 2D which allow information to be 
transferred to and from the machine. 

The CPU 2A^ programming 2B and data storage 2C of each 
machine 2 can be formed by usual integrated circuits 
components. The programming 2B is shown as including both RAM 
and EPROM circuits. 

Of the jackpot groups provided by the machines 2, a 
number are progressive jackpots. A progressive jackpot is one 
in which a common jackpot amount is established for associated 
jackpot groups (e.g., the like jackpot groups A) of the machines 
2 and is controlled based upon the play at each of the machines. 

In the present illustrative case, the like jackpot 
groups A of the machines 2 form a first progressive jackpot and 
the like jackpot groups B form a second progressive jackpot. 
The jackpot groups C and D, in turn, are regular jackpots and 
not progressive. 

The jackpot values for the progressive jackpot groups A 
and B are determined based upon a corresponding jackpot base 
amount and a corresponding jackpot increment amount for each 
jackpot group. The jackpot increment amount is determined by 
multiplying a predetermined percentage increment for each 
jackpot, by the coins-in to the machines 2. Hence, the jackpot 
amounts JA and JB for the two progressive jackpot groups A and B 



- 8 - 





can be expressed as follows: 



PS 



JA = BA + X Cj^ 
JB = BB -h y 



where BA and BB are the respective base amounts for the groups A 
and B, x, y are the respective percentage increments and Cj^ is 
the aggregate of the coins played on the machines 2. 



the progressive jackpots A and B are continually incremented 
based on the coins played. As a result, each jackpot increases 
in value. This continues until a jackpot is hit or won on any 
one of the machines 2. At this time, a payout amount equal to 
the hit jackpot amount is held and stored for the machine 2 
where the hit or win occurred and the player is paid the stored 
payout amount. Also at this time, the jackpot amount of the hit 
jackpot is returned to its base amount and again begins 
incrementing for the machines 2 until another win at which time 
the process is repeated. 



the progressive jackpot function, as above-discussed, the system 
1 is further provided with a progressive controller or 
accumulator 3. The progressive accumulator 3 is also a program 
controlled device and includes a CPU 3A, programming 3B and data 
storage 3C for jointly controlling its operation. The 
accumulator 3 also includes a number of communication ports 3D 
for communicating with the gaming machines 2. 



As can be appreciated, the jackpot values JA and JB of 



In order to control the gaming machines 2 to provide 



10 



- 9 - 



As shown, the accximulator 3 communicates directly with 
a number of the gaming machines 2 via communication paths 
comprising links 4 and with the remaining devices over a 
communication path comprising slave accumulator 5 and links 6 
and 7. The communication over these paths and through the 
communication ports can take on one or more of a variety of 
foirms, including, for example, single and multiline pulse 
transmission, multiplexed pulse transmission, bidirectional 
pulse transmission and message or packet type pulse 
transmission • 

The information transmitted from the accumulator 3 to 
the gaming devices 2 comprises, amongst other things, the 
jackpot values for the progressive jackpots calculated by the 
accumulator in accordance with the expressions JPA and JPB 
above. The information transmitted from the gaming devices to 
the accumulator 3, in turn, includes coin-in and jackpot -win 
information from which the jackpot values can be determined. 

In the case of slave accumulator 5, the latter acts to 
accumulate the coin-in and jackpot -win information communicated 
over the links 7 from the machines 2 and then relay this 
information on to the accumulator 3 over links 6. Similarly, 
the jackpot value information is passed from the accumulator 3 
over links 6 to the slave accumulator 5 and over the links 7 to 
the machines 2. The transmission between the machines 2 
connected to the links 4 and the accumulator 3 is direct and. 
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again, coin-in and jackpot-win information flows to the 
accumulator 3 from the gaming machines 2 and jackpot value 
information flows in the other direction from the accumulator to 
the machines. 

The accumulator 3 is additionally adapted to allow for 
access y6 to its programming 3B and data 3C via a further 
communication port 3E. This port allows for connection of the 
accumulator 3 to an accessing device 8 (which may be a hand held 
programmable unit) . Communication with the device 8 may also 
take on one or more of the forms mentioned above. 

In order to handle processing of the progressive 
jackpots, as above-described, the programming 3B includes a 
jackpot stack or queue 3F. This stack stores the hit jackpot 
payout amounts for particular machines whose jackpots have been 
hit and which are being held at the machines for payout and 
clearing. This allows the accumulator 3 to reset the jackpot 
values and continue operation with the other gaming machines or 
devices 2 for a particular jackpot, while the process of pay-out 
at a hit machine is being carried out. 

As described to this point, the multiple progressive 
jackpot gaming system of FIG. 1 can be carried out by suitable 
conventionally available equipment. Typical of the gaming 

achines 2 might be slot machines manufactured by ^j^/^rrXOs^ 5 
under Model l^Omo jfS^^^ and poker machines manufactured 
^^^y^VWW^ under Model No.^ ^ Likewise, a typical 
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accumulator for controlling such gaining machines might be the 
controller manufactured by Mikohn, Inc. under model l^Oy^ j^^^j^^ . 

In accordance with the principles of the present 
invention, the progressive jackpot gaming system of FIG. 1 is 
further adapted to provide for enhanced security and auditing 
features as well as enhanced operation and flexibility. More 
particularly, the accumulator 3 is further provided with a real 
time clock 3G which enables the accumulator, via its functional 
elements, i.e., the CPU 3A, programming 3B, data storage 3C, 
etc., to develop a jackpot history table for auditing purposes. 

More particularly, as jackpot information is received 
by accumulator 3 from the gaming machines 2 indicating a 
jackpot -win for a given jackpot group at a given machine, the 
accumulator 3 causes the time clock 3G to be read to provide a 
time and date stamp for the jackpot-win. This data, along with 
the jackpot group, the jackpot amount (which the accumulator now 
holds in the jackpot stack 3F, as above-described,) and the 
machine 2 identification are then assembled and stored together 
in data storage 3C by the accumulator to form a jackpot history 
table 21 as shown in FIG. 2. 

As can be appreciated, the jackpot history table 21 
provides sufficient history for the jackpot-wins to be able to 
track and verify them. The table thus provides an auditing 
capability to settle disputes and clarify errors. The jackpot 

history table 21 can be accessed from the data storage 3C 

■» 

1) 



through appropriate access queries made, via the communication 
port 3E, by the accessing device 8. 

In further accord with the invention, the accumulator 3 
functional elements are additionally adapted so that access to 
the programming 3B and data 3C (which together establish the 
jackpot values) , through the communication port 3E is monitored 
and controlled so as to provide security for the accumulator. 
In particular, this adaptation is such that the accumulator 3 is 
able to record the identification of both devices and device 
messages coupled to the communication port 3E and accessing the 
accumulator. 

Specifically, the accumulator is configured to only 
respond to certain messages if they are accompanied or preceded 
by appropriate device and message type identifications. These 
identifications identify the device (e.g., the program or EPROM 
of the device) and the type of message (e.g. jackpot message) 
which can then be recorded and stored in the data storage 3C to 
form an accumulator history table. As shown in FIG. 3, this 
table also includes the time and date of the message, the latter 
being provided by real time clock 3G when the message is 
received. 

The particular messages which require device and 
message type identifications before being accepted by the 
accumulator 3 depend upon the level of security desired for the 
accumulator. Thus, for example, messages which require a 
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change in the accumulator programming configuration or a change 
in the accumulator data for jackpot determination (e.g., the 
jackpot base amounts and increment data) would be highly 
sensitive. Accordingly, these messages require device and 
message type identification, which can then be entered into the 
accumulator history table 31. Other types of messages, such as 
messages merely accessing the jackpot history table or other 
data for information purposes, rather than for the purpose of 
changing the data are less sensitive, and might not require 
identification information before being processed by the 
accumulator. 



gaming system 1 in the setting of the jackpot values JA and JB, 
the functional elements of the machines 2 and accumulator 3 are 
further configured to permit the coins-in of the machines to be 
allocated to different jackpot groups and to different increment 
rates for a particular jackpot group. FIG. 4 shows an 
illustrative allocation schedule effected between the devices 2 
and the accumulator 3 for a game cycle and sequence of coins. 



progressive jackpot JA and JB is incremented and at its regular 
increment rate x, y, respectively. With the fourth coin, both 
groups are also incremented. However, in this case, the jackpot 
group JA increment has been changed to x', while the increment 
for group JB remains at y. In the case of the fifth and sixth 



In order to add flexibility to the multiple jackpot 



As shown, for the first through third coins-in, each 
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coins, the jackpot JA is no longer incremented. The jackpot B 
continues to be incremented, with the fifth coin at its regular 
rate y and with the sixth coin at a new rate y'. 

Implementation of the above in the machines 2 and 
accumulator 3 can be through a variety of practices. Thus, for 
example, if the links carrying coins-in and jackpot-win 
inpormation between the communication ports 2D and 3D of the 
accumulator and a g aming devices are multilines carrying 
multiplexed information, a different line can be associated with 
a different progressive jackpot group, e.g., line one with 
progressive group A and line two with progressive group B. 
Furthermore, the coins-in information on a line can be 
configured to indicate whether a particular coin is to be 
counted for that particular group and, if it is be counted at 
what increment rate (e.g., no pulse on a line — indicates coin 
not counted; one pulse on a line — indicates coin counted at 
first increment; two pulses on a line — indicates coin counted at 
second increment) . Thus, the machine 2 will pulse its lines 
accordingly. 

The accumulator 3, in turn, will recognize, the 
different lines as associated with the different jackpot group. 
Furthermore, it will recognize from the absence of a pulse 
and/or the number of pulses on a line, whether the jackpot for 
the associated group is to be incremented and at what rate. 

Alternatively, as can be appreciated, if the links 4 
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and 7 carry packet ized information, each individual packet 
itself can have assigned data bits identifying the jackpot 
group, the coins-in to be applied to each group and the 
increments to be applied for each coin-in. This information 
would be assembled into packet form at the respective machine 2 
and disassembled and read at the accumulator 3 which would 
increment the jackpots values JA and JB accordingly. 

As above-mentioned, the accumulator 3 is provided with 
a jackpot stack 3F which stores jackpot-wins, allowing the 
accumulator 3 to continue operation with the machines 2 which 
are still playing, while the machines at which the wins opowr^ 
are cleared. In accord with the invention, the jackpot stack 3F 
is further adapted so that it is less prone to lock-up the 
machines 2. Lock-up occurs when the stack 3F, whose positions 
are filled from the stack bottom and moved upward as new 
jackpot-wins are entered, becomes full and cannot accept new 
wins, thereby necessitating that the accumulator 3 lock the 
machines 2 until additional positions become available in the 
stack. 

More particularly, this is accomplished by adapting the 
functional elements of the accumulator 3 such that upon the 
accumulator receiving information from a machine 2 (e.g., via a 
key switch signal or coin-in signal) that its jackpot has been 
cleared (i.e., paid and the machine reset), the accumulator 
immediately clears the position in the stack 3F associated with 



the cleared machine. Upon clearing this position, the stack is 
then caused to be scanned beginning with the newest jackpot 
entry position for vacant positions and then reshuffled by 
moving all stack positions upward to fill these position^ 

FIG. 5A shows the jackpot stack 3E with representative 
entries for jackpot-wins. Assume, now that signals indicating 
that the jackpots at machines 106 and 111 are received in the 
accumulator 3 indicating that the jackpots at these machines 
have been cleared. The accumulator then clears the associated 
stack positions, as shown in FIG. 5B. The accumulator 3 then 
searches for cleared positions in the stack, starting from the 
newest entry (entry for machine 103), and reshuffles the stack 
to fill the empty positions, as shown in FIG. 5C. 

With the operation of the stack 3F, as above-described, 
the stack positions become available for new entries immediately 
upon a machine 2 indicating it has been cleared. The stack thus 
becomes filled less frequently and lock-up of the system 
minimized. 

The accumulator 3 of the invention is further adapted 
such that the programming 3B accomplishes its progressive 
jackpot calculations and manipulations to determine the jackpot 
values JPA and JPB during processes called from the main loop of 
the programming, which are non-interrupt based routines. This 
shortens the amount of time of interrupt mode processing and 
allows the main loop processing to proceed more quickly. 
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More particularly, when coin-in or jackpot-in 
information has been detected by a 'SCAN' timer interrupt 
routine of the accumulator 3, it will post the occurrence in one 
of two accumulator buffers; 1.) _COINS or 2.) ^EVENTS. The 
'x/y' coordinates of both buffers are the machine 2 
identification and the information type (e.g., jackpot -win or 
coins-in which can be identified by input line) . The SCAN 
routing also sets a flag called ACTIVE to alert the control loop 
of the programming 3B of the new condition. 

The _COINS buffer is for storing coins-in information. 
The _EVENTS is used for jackpot-win information. 

When the control loop detects the need to poll its 

COINS and _EVENTS buffers, it calls the necessary routines. 

These routines always disable interrupts when the values in the 
3 _COINS or _EVENTS buffers (or the flag - ACTIVE) are modified. 
Interrupts are re-enabled after the byte is modified. 

Using the control loop for jackpot processing, in 
addition to providing additional time for main-loop processing, 
also permits the watchdog output from the processor to be very 
regular. The scanning for coins-in and jackpot information can 
also be more regular. 

The accompanyinq^^^pen dico c oh ow* representative flow 
charts for programming to accomplish the accumulator functions 
discussed above. These flow charts can be correlated to the 
above description as follow^ 
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In all cases, it is understood that the 
above-identified arrangements are merely illustrative of the 
many possible specific embodiments which represent applications 
of the present invention. Numerous and varied other 
arrangements can readily be devised in accordance with the 
principles of the present invention without departing from the 
spirit and scope of the invention. 




